A Simple Transmitter

Now that you are well “organized” for listen-
ing on the amateur bands, and are preparing for
an amateur license, you are ready to begin think-
ing about a transmitter with which you can

converse with fellow radio amateurs. In the case '

of a receiver the decision of whether to build or
to buy often results in the purchase of a ready-
built receiver. In the transmitter field, however,

the picture is just the opposite — most amateur
stations use a home-built transmitter. The prob-
lem of whether to build or buy is much easier to
decide when we discuss transmitters, because a
transmitter can grow, like Topsy. That is, you
can start off with a low-powered oscillator, and
add higher-powered amplifiers as your skills and’
finances permit. So, about the only decision
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necessary is that of how simple, or how elaborate,
you want your first transmitter to be. As in the
case of the receiver, we recommend that you
build a very simple one to start with — it keeps
your initial outlay of cash small, you get a good
deal of experience in construction and practical
operation, and the components can be used again
in later transmitter designs you may decide to
build.

What we are going to describe now is a very
inexpensive erystal-controlled transmitter of one
tube. First of all, what do we mean by a “erys
controlled” transmitter? Basically, a transmitter
is simply a vacuum-tube oscillator designed to
deliver radio frequency power to a radiating
antenna. You'll remember in the section on *“ How
Radio Works” that we discussed resonance of
tuned circuits. With coil and condenser combina-
tions of the proper sizes we can tune to various
frequencies. That's just how we tune our simple
receiver (or any receiver, for that matter) — by
adjusting the capacity of a variable condenser
which is connected across a coil. We could use
this same method to control the frequency of a
transmitter oseillator, and many amateur trans-
mitters are so constructed. However, rather elab-
orate precautions are necessary to keep the
signal clean and [ree from *‘chirps” or other signs
of instability. For a beginner, there is a simpler
and safer way to control transmitter frequeney,
and that is by means of a quartz crystal. By using
crystal control it is far easier to achieve a clean,
stable signal. The crystals used in amateur trans-
mitters are thin wafers of quartz mounted be-
tween two metal plates. A erystal has the prop-
erty of vibrating at some frequency, determined
by the size of the quartz plate, when a voltage is
jﬂ.pp]ivd to it. This is known as the piezo-electric
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effect. The quartz erystal takes the place of a coil
and condenser combination, and as a result the
transmitter will operate on only one frequency.
In order to operate on more than one frequency
in the same band it would be necessary to have
more than one crystal. But, by using erystal con-
trol, you can be fairly certain that the stability
of your transmitter satisfies FCC requirements.

This one-tube transmitter is designed to oper-
ate in the 80- and 40-meter amateur bands, using
but a single 80-meter erystal for operation in both
bands. Operation on the 40-meter band is ac-
complished hy “doubling,” meaning that the
transmitter is adjusted go that the output fre-
quency is twice, or “double,” the erystal fre-
quency. Thus, since the telegraph band extends
from 7000 to 7200 ke., vou should use an 80-meter
crystal whose frequency lies between 3500 and
3600 ke. (half of 7000 and 7200, respectively). Tt
would actually be better if you bought a crystal
somewhere between 3505 and 3595 ke., thereby
allowing yourself a margin of safety. However, if
vour aim is for a Novice Class license (see lafer
discussion under ““Licenses”) you will want to
get a erystal for one of the 80-meter band fre-
quencics open to Novice operation — that is,
between 3700 and 3750 ke.; vou could use this
only on the one band, of course. For 40-metfer
Novice operation, vou will need a separate erystal
sinee these two Novice bands are not “‘harmoni-
eally-related” (even multiples) and the “dou-
bling” system will not work out to locate you in
the Novice frequencies 7175-7200 ke.

Reference to the photographs will show you
how simple this little transmitter is. To minimize
the tools required, a simple chassis of wood is
built. To be really faney you ean finish it with

ANTENNA
CLIPS

Fig. 13— A close-
up of the simple trans-
mitter, showing de-
tails of construction.
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elear lacquer or dip it in hot paraffin. This might
help its electrical efficiency a bit, but isn’t essen-~
tial. Two 134 X 934-inch strips of 1{-inch-thick
wood are fastened with screws to two 414 X
214 X 34-inch end pieces, leaving enough separa-
tion (about 1 inch) between the strips to fasten
the octal sockets used for the crystal and the
tube. Wood screws can be used to mount the
sockets, or they can be bolted to the wood strips
with 6-32 machine screws. The key of the tube
socket (the key is the little indentation in the
round hole through the center of the socket)
should be mounted toward the front of the trans-
mitter, for convenience in wiring the plate circuit
to the tuning condenser. The tuning condenser
(Cy) may not have a long-enough mounting shank
(threaded bushing) on it, in which case it will be
necessary to first drill a clearance hole for the
shank and then dig away — or counterbore —
clearance for the nut. The two Fahnestock clips
for the antenna are secured under two of the
serews used for fastening the wood strips to the
right-hand end piece, and the other two eclips
used for the key leads are held down by machine
screws on the left-hand end piece. The r.f. choke
(RFC) is held in place on the left-hand end piece
by a machine screw. The four wires used for a
power cable are brought out at the rear left under
the wood strip — a half-round hole being filed or
eut with a knife to clear the wires.

The plate coil (Ly) and antenna coil (L3) are
held in place on three small sticks set in the top
of the chassis — penny suckers are a good source
for these sticks! Drill holes a hair larger than the
sticks, and then glue them in; if you don’t have a
drill large enough, whittle the end of the stick to
fit the drill you do have. The plate coil connects,
at the bottom, to a brass machine screw soldered
to a lug which in turn is soldered to the stator
terminal of the tuning condenser, and the screw

Parts List for Simple Transmitter

Ct — 470-upfd. miea condenser

Cz, Cg — 0.01-ufd. 600-volt paper condenser

C4~ 140-uufd. variable condenser (Bud MC1876)

Ry — 0.1-megohm 1-watt composition resistor

Ly ~-35 turns No. 18 d.c.c. (bell wire), 1}4-inch
inside diameter

L2 — 3.5 Mc.: 19 turns. 7 Mc.; 12 turns (see text
for method of winding)"

L3 8.5 Mc.: 13 turns. 7 Me.: 6 turns {requires
experiment to get exact number of turns
needed)

RFC — R.f. choke, 2.5 mh, (National R-1000)

Type 6V§ tube

2 ootal bakelite sockets

1 50-foot roll of bell wire

4 Fahnestock elips, ¥ inch

3 thin dowels (lollipop sticks), 4 inches long

1 knob for tuning condenser

1 quartz erystal — see text for choiece of frequency
(Peterson, Bliley, etc.)

1 old tube base (for power plug)

3 pieces of wood for chassis (see text for sizes)

1 radiotelegraph key

Soldering lugs and miscellancous small hardware
such as wood screws, 6-32 machine screws
and nuts.
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is built up most of its length by adding nuts or
small gpacers to it. The screen (B-}) end of the
coil, the top end of the winding, is fastened to a
brass screw that runs through the rear wood strip.
The coil ends have lugs soldered to them to facili-
tate band-changing, but this refinement isn’t
absolutely necessary. The antenna-coil ends are
connected by fastening their lugs to two brase
serews supported by short lengths of heavy wire
(antenna wire, for example), the wire being
soldered to the Fahnestock elips and to the heads
of the serews.

Ant
Ls
L] >/ Cabling
These pumbers refer
to pins on power plug
D SS S0l octal tube base)

Fig. 14 — Schematic diagram of the wiring of the
little transmitter,

Wiring the little transmitter isn’t much of a
job. See Fig. 14 for the circuit diagram. As can be
seen from the photographs, the wiring is done
with the same wire that is used for the coils,
because a single 50-foot roll of No. 18 bell wire,
available in any five-and-ten or hardware store,
suffices for the whole rig with some to spare. To
ensure good electrical contact, the wire is soldered
at every connectjon, which means that the wire is
soldered fo the heads of the brass machine screws
used for the key leads and the screen end of Lo
before the serews are put in place. One key lead,
one end of Ry, the outer foil (usually marked
“ground”) connections on C; and i, and the
lead te the negative side of the power supply
are all connected to Pin 1 of the tube socket. At
the crystal socket, two adjacent pins (for ex-
ample, 1 and 8) are bonded together for the grid
side of the crystal and the next two pins (2 and 3)
are bonded together for the cathode side. This
permits plugging the crystal into either Pins 8
and 2 or 1 and 3.

The coil in the eathode cireuit (L), consisting
of 5 turns of No. 18 bell wire, is wound on a
134-inch diameter form and then removed and
tied with string at a number of places. One might
think that the coil would fall apart when it is
removed from the form, but the wax on the in-
sulation of the wire helps to hold it until a few
pieces of string have been tied in place. The
cathode coil is mounted by its leads only but,
being short, they offer adequate support.

The plate and antenna coils are wound in a
simple fashion that was popular in the early days
of ham radio and that is still practical for anyone
trying to save on coil forms. Laboratory tests
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show that these coils have good characteristics,
and so you need have no qualms about using this
type of coil construection. They are wound by
equally spacing seven nails on a 2-inch diameter
circle, driving the nails completely through the
board used so that the heads are flush against
the board. See Fig. 16. Small spikes can be used,
or nails of the “8-penny* size will be satisfactory
COIL WINDING INSTRUCTIONS

Wire wrapped arounda

/- -nail at start and linish
== of coil in order to hold it
in place until tied with

.S:frmg |

7 nails spaced
equallyona

2- inch diameter
circle

When coil is completed,
secure it with string at these
cross-over points

Fig. 16 — Method of winding coils for the simple
transmitter.

if a thin board is used. One end of the wire is
secured to a nail and the wire is threaded over
alternate nails, May pole fashion, so that the coil
repeats itself every two turns, When the required
number of turns has been made, the end of the
wire is wrapped around a nail and the coil tied
together with string at the seven ecross-over
points. The result is an inexpensive coil having
fair mechanical properties and good electrical
ones, and it is difficult to build one any more
cheaply. Soldering lugs are soldered to the ends
of the coil for ease in changing bands, though this
isn’t absolutely necessary, as mentioned earlier.
If you don’t use lugs, simply wrap the bared end
of each wire around the appropriate machine
screw and fasten with a nut.
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Fig. 15— Showing
the mounting of parts
underneath the “chas-

s an
sis,

The four wires coming out the side of the
chassis that go to the power supply are twisted
together slightly and cabled with string to form
a neat cable. For convenience they should be
labeled for identification using small tabs of
paper and Seoteh tape. These wires run to an old
tube base which plugs into the power socket in
the power supply. Get yourself an old octal-base
glass tube (any radio service shop has some
burned-out tubes of this description), and remove
the glass and the cement. Watch out for vour
eves in breaking the glass — the best way is to
enclose the tube in a rag and hit it with a ham-
mer. Clean out the pins with your soldering
iron, removing all the solder and wires already
in the pins. Then connect the wires from the
transmitter to the appropriate pins in this power
plug that you have just made for vourself. See
Fig. 14 for the correct pin connections.

Building the power supply is even easier. You
could use several B-batteries, but they would run
down quite rapidly, so & much better source of
power for a transmitter is one which takes the
regular a.c. voltage in your house, steps it up
through a transformer (7, Fig. 17) converts it
into direct current through a rectifier tube, and
then “purifies” it by means of a filter choke
(L1) and two filter condensers (€, Cs). This pure
direct current is necessary for your plate power
supply to ensure a clean. sharp signal. The fila-

Parts List for Simple Transmitter
Power Supply

T Power transformer, 300 volts each side of
center tap, 70-ma. (Thordarson T-24R02)

L1 — Filter choke, 12 henrys, 80 ma. (Thordarson
T-20C53)

Cy, C2 — 8-ufd. 450-volt electrolytic condensers

Ri1 — 25,000 ohms, 25 watts

5Y3 rectifier tube

3 pieces of wood for chassis (see text for sizes)

2 bakelite octal sockets

1 male plug for 115-volt supply

Miscellaneous wood screws, ete.
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posts with the 6-turn antenna

T, gw , o7 coilin place. If Cy is set properly,
et 02 the neon bulb will glow or the
BLACK 2] SY36 . pinson lamp will light, If this doesn’t
1 = .

RED/vELLOW 0090 T happen, try tuning the plate con-
3 denser until signs of output be-
nsvac T CT R, come apparent. The transmitter
BLAcK 5 ) can then be checked on the 3.5-
= YELLOW Me. band by putting in the

: v putting

YELLOW

Fig. 17 — Circuit diagram of the power supply.

ment voltage can be a.c., so that is taken from a
small winding on the transformer.

In this power supply, the same style of con-
struction as in the transmitter is used. The pho-
tographs (Fig. 18) will show you the general
layout of parts. Two 10 X 114 X 34-inch pieces
of wood form the top of the chassis, with two
pieces 454 X 114 X 34-inch for the ends. Fight
flathead wood screws 114-inch long are used to
fasten the pieces of wood together, while round-
head woodscrews 14-inch long hold down the
sockets and the filter choke. The power trans-
former is held in place by means of two round-
head woodscrews 2 inches long. The lead going to
the 115-volt a.c. line is passed through
a l4-inch hole drilled through the end
piece directly below the power trans-
former. The socket at the opposite end
from the power transformer is for the
power plug from the transmitter. Tt
would be quite possible to use Fahne-
stock clips instead cf this socket, and
such an arrangement would be a little
easier mechanically, but it would be
nowhere near as safe, since the high-
voltage would be exposed. Fven
though this is not a high-powered trans-
mitter, it does use about 350 wvolts.
That can easily be lethal, so use the
greatest care and respect when working
with it. Remember, too, that the same
voltage exists at certain points on the
transmitter.

See the schematie of Fig. 17 for the
wiring diagram of the power supply.
There are only about a dozen connee-
tions, and no coils or adjustments to be
made, so you should have no difficulty.

Okay —now to see if vour little
transmitter works. Double-check the
wiring, and then connect the 7-Mec.
plate coil in place. Plug in the crystal
(making sure its pins hit the right
holes) and the tube, insert the power
plug in the power supply, and connect
a key or switch to the key elips on the
side of the transmitter. Set the plate
tuning condenser, Cy, at about 40 per
cent meshed and turn on the power.
When the tube has had time to warm
up —about 30 seconds — close the
key and touch a neon bulb to the plate
end of Ly. Or a small 10-watt electric
lamp can be connected to the antenna

proper coils. Don’t forget, how-
ever, that you're dealing with
electricity, which can be lethal.
Turn off that power supply and discharge the
filter condensers by closing the key for a second
or two. In other words, don’t stick your hand in
your transmitter when the power supply is on.

It is, of course, impossible to specify a trans-
mitting antenna that will suit everyone’s loca-
tion. First of all, a transmitting antenna should
not be a haphazard length of wire like that used
on vour receiver, [t must be rather carefully eut
to a length which is determined by the frequency
on which you will operate, and the manner in
which the radiating portion of the antenna is
fed from the transmitter requires consideration.
The subject of antennas is a faseinating one, and

Fig. 18 — Top and bottom views of the power supply for the
simple transmitter.
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135 feet 135 feet Fig. 19 —These are suggested
03000 antennas for use with the simple

Feed-line transmitter. The wire used should
separa.tors—_- be about No. 14 enameled copper.
\ An "open wire” feed line is one in

iy J‘%ﬁfm which the two wires of the line are
o,acng(firs Bt separated hy insulated spacers 4 or

line 6 inches long. In (a) and (b) one

(A) (_B) side of the feed line connects to the
! antenna proper, while the other gide

terminates in no connection at all.

This is known as a “Zepp” an-

67/ feet 670 feet 611 feot 671 feet tenna. In (c) and (d) the antenna is

100-foot open-
wire line

©) 1

the construction of a good antenna system really
pays off in increased station efficiency. Fig. 19
shows some simple antenna systems which will
enable you to get on the air. Connect a flashlight
bulb between the end of one antenna “feeder”
wire and its clip on the transmitter. This routes
the antenna current through the bulb so you ean
malke adjustments of tuning, spacing between Lg
and Lz, and the number of turns on L, to get
the brightest light. If you get no indication of
current, you may have to put a 100-uufd. variable
condenser in parallel with (across) the antenna
terminal clips — or in series (between one feed
line and its elip) — to hit resonance.

If room for only a short length of wire is avail-
able for the antenna, say 40 or 50 feet, it is best

©

cut in the center and held together
by another antenna insulator; the
feed lines connect to each side. The
Twin-Lead feed line shown in (b)
and (d) is very convenient. Rope
halyards can be used to support the
antenna between a couple of houses
or trees, In general, the higher the
antenna above the ground, the bet-
ter it will radiate.

to connect its end to one antenna post and a good
ground to the other. Here again some experimen-
tation will be necessary to determine the optimum
size of Lj.

Going back for a moment to this business of
testing your transmitter, don't connect it {o an
antenna unless you have your amateur license.
There are severe penalties for putting a signal
on the air without a license. If you build a trans-
mitter before your license comes through, use
that 10-watt lamp as a load for your transmitter.
A lamp connected across the antenna coil in that
fashion is known as a ““dummy antenna,” and
should always be used when you wish to test a
transmitter without causing interference to other
stations.

More Advanced Equipment for the Beginner

The limitations of the regenerative receiver and
the one-tube transmitter have been discussed
earlier. It has been said that it will probably not
be long before you will be looking toward equip-
ment with better performance and operating con-
veniences. One of the things that makes amateur
radio the intriguing hobby that it is, is that there

are always new horizons to look to —in equip-
ment as well as in operating.

While a simple regenerative receiver will permit
vou to get on the air at a minimum of cost and
time devoted to construction, most of today’s
amateurs use receivers of the superheterodyne
type. The performances of the two types can

Fig. 20— This
equipment will
cost a little more
and 1ake some-
what longer to
build, but its per-
formance will be
greatly superior
to that of the
units previously
described. A four-
tube Hllpl‘.l’llcl re-
ceiver is to the left
and an oscillator-
amplifier trans-
mitter to the
right. FEach has
its own attached
power supply at
the rear.



